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THE ECONOMIC ASPECTS OF HOOKWORM DISEASE IN 
PORTO RICO." 

By Bailey K. Ashford, M.D., Sc.D., 

Uijos, usoiCAi, coara. 17. t. a . 

The island of Porto Rico, with its 3606 square miles of territory 
and 1,120,000 inhabitants, is almost exclusively devoted to the 
culture of sugar, tobacco, coffee, and fruit, named in the order of 
their importance in 1912; sugar in the coast lands, tobacco in the 
foothills and some mountain valleys, and coffee in the mountainous 
regions. As fuljy three-quarters of all labor ])crformcd on the 
island is agricultural, and the output of each plantation depends 
largely upon the laboring capacity of those engaged in tilling the 
soil, given the fact that all vegetation is luxuriant and no serious 
natural conditions hinder the raising of large crops, a study of 
the great scourge of the laboring classes, uncinariasis, will throw 
a flood of light upon heretofore obscure factors in the economic 
development of Porto Rico during the last fifteen years, perhaps 
through centuries preceding this period. 

The value of the coffee crop in 1S97, American gold, was 
$7,492,453; tliat of sugar, $2,456,898; and that of tobacco, $732,117. 
Coffee formed 70 per cent, of the value of all the exports in 1895 
to 1897 and 41 per cent, of all cultivated land was devoted to its 
production. 

In 1910 the value of sugar exported was $23,545,922 (represent¬ 
ing over 60 per cent, of all products leaving the island); coffee, 
$5,669,602; and tobacco, $5,664,128. 

The total value of articles purchased from and exported to the 
United States in 1901 was S17,.502,103, and in the fiscal year 1910, 
$68,595,326, a gain within ten years of 400 per cent. 

Thus we sec sugar today the Hfe-giving product of Porto Rico 
•with an increase of scventeen-fold its value in 1897; tobacco a 
promising industry, which is seven and one-half times as important 
as formerly, and coffee a decadent industry, which has but 75 per 
cent, of tlic value it possessed in the dnj-s of Spain. 

Our study cannot embrace a detailed consideration of the eco¬ 
nomic problem, but let it suffice to say: 

1. That sugar rose in value when it came under the protective 
tariff of the United States. Coffee fell when Spain’s preferential 
tariff was removed, and, although the bean was of a superior class, 
it was unknown and unappreciated in the only free market open 
to it, the United States, where it had to compete with cheap grades. 


> Hewl befun; the Fiftccoth Intcra.itioaal Con^rcas of iiy^enc ami Dcroncraphy, .Scctioo 4, 
ludustrial Dbvaacs, held in WuhinRlon. September 33 to 2t>, 1913. 
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2. Tliat the output of sugar was enormously increased by im¬ 
proved methods of culture and by great mills, now among the 
largest of their kin<! in the world. Coffee culture has progressed 
very little, if any, in improve*! methods: (1) because, from the 
nature of the industry, machinery plays an unimportant part in 
its preparation for the market; (2) because the coffee planters 
were so ])oor they were unable to keep their estates at anN'%vhere 
near their full productive capacity, the bushes needing constant 
manual attention to increase their output. The value of the crop 
often barely sufficed to pay the interest on their mortgages, and 
was totally insufficient to meet the e.xpensc of improvements tend¬ 
ing to increase their production, esiMxrially as loans could only 
with great difficulty be floated. 

3. Sugar rose to the surface in an increasing era of prosperity, 
unhampered by any convulsion of nature, and favored by the 
benign influences above cited. Coffee planters were surprised by 
the war in the midst of speculation and borrowing. Their estates, 
and even their ripening crop, heavily mortgaged, were visited one 
year after the American occupation by a disastrous hurricane, 
which dashed to the ground in a day the coffee bushes, and, worst 
of all, the shade trees, which arc necessary for the superior quality 
of the bean, thus precluding resuscitation of former crop values 
for at least five years. Many other factors whicli tended to depre¬ 
ciate the industry might be mentioned, but a fourth clement of 
highest importance remains to be noted: 

4. Sugar lands, and, to a less extent those of tobacco, bereft of 
shade and bathed by a hot sun, are notoriously poorer culture 
grounds for Necator Americanus than those of coffee. They are 
far drier, are well ploughed, and well drained. Coffee groves, well 
shaded, always sopping and generally undrained, and, above all, 
far more densely worked, are among the most perfect culture 
grounds for this parasite in the world. Moreover, the laborers in 
sugar estates were chiefly negroes, who are relatively immune to 
uncinariasis. They were and still are better paid, better housed, 
and better clothed than the poor white coffee laborer, with a consti¬ 
tution weakened by chilling, dump winds, insufficient clothing, 
insufficient and improper food, and general poverty and wretched¬ 
ness. 

The result has been that the lands previously cultivated in 
tobacco and coffee have been encroached upon by sugar wherever 
possible, and that tobacco, increasing in importance, has seized 
upon coffee lands which arc materially diminished in area and 
driven clear to the mountain fastnesses, where they are generally 
isolated by lack of roads over whicli to bring their products to 
the coast. 

We are now in a position to understand .why,the coffee crop in 
1901 was valued at but $1,078,705. In 1904, in part due to partial 



SCO ASHFORD: THE ECONOMIC ASPECTS OF HOOKWORM DISEASE 


recuperation of the coffee groves after the liurricane ant] in part 
to better prices, it was vaiuctl at 83,903,257. From 1904 on the 
area of land under cultivation for coffee has steadily diminished, 
and yet the crop has as steadily increased, until in 1910 it was 
valued at 85,069,902. This means practically but one thing— 
increase in production. It has not been great, but it is perceptible. 

Those who are conversant with affairs in Porto Rico will realize 
the precarious condition of her commercial future when one reflects 
that upon one product—sugar, and the market price of that product 
—depends her prosperity. Sugar is today, relatively speaking, 
where coffee was in 1897. Let the duty fall from sugar, and tobacco, 
as yet a weak industry, and coffee, a struggling one, must together 
support the island. Sugar tills day is the mainstay of Porto Rico, 
but it is far from being the W'orldngman’s ideal crop. Only rich 
men and powerful corporations can grind sugar. Only the large ones 
financially can supply these mills witli sufficient cane to make them 
pay. Coffee is the country gentleman’s crop, the poor man’s crop, 
the Porto Rican’s crop. Even when coffee brought but 87,500,000 
a year to Porto Rico, the “jibaro,” or poor white coffee laborer, 
was "better off.” His dollar “went farther.” Coffee holdings 
are small holdings, and they well distribute wealth here. Why 
was coffee so depressed when evciy' other industry was booming? 
No one can justly complain of prices which permit good profit, 
and at present the price of coffee is nearly what it was in 1S95- 
1S97, when the industry was flourishing. The answer of eofi'ce 
planters is concise: “There was no coffee!” What they mean is 
that the per acre production was utterly inadequate. That this 
is improving is seen in figures above cited. The improvement is 
attnbuted by some to this factor, by others to that, but no one, 
no matter how prejudiced, fails to realize that healthy, strong, and 
abundant labor plays a tremendous part in the future of the coffee 
industry in the island of Porto Rico. 

Thus we can establish the inseparable relation of the health of 
the coffee laborer to the welfare of the industry; thus we, as medical 
men, can justly lay claim to a share in the awakening of that 
industry which in its palmy days brought happiness and content¬ 
ment to the people of Porto Rico, for in 1904 a campaign was 
instituted against “anemia,” or uncinariasis, the chief cause of 
the invaliding of the Porto Rican laborer, especially of the coffee 
laborer, which has culminated in the successful treatment of 
300,000 persons of this class. No Porto Rican is capable of deny¬ 
ing to the forty or fifty physicians whose efforts through sk years 
have accomplished this result a part in the financial betterment 
of their people after this tremendous campaign. 

Dividing the island into the municipalities bordering on the 
coast and those of the interior we find that of the former, out of 
a total population of 618,871 persons, 117,989, or 19 per cent.. 
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were treated for uncinariasis; and that of the interior, 130,989 of 
a population of 334,372, or 39 per cent., were so treated. A little 
over 50,000 were migrator}*, and their residence could not be fixed. 
The unit of di\nsion, politically speaking, is the municipality as is 
the county in the United States; but topographically, while the 
twenty-four interior municipalities are in the highlands, chiefly 
devoted to coffee culture and secondarily to tobacco, a consider¬ 
able part of the area of a coast municipality is apt to e.\tend well 
back into the mountains, and, of course, such territory is given 
over to coffee. So it may be said, without fear of error, that not 
over one-tenth of those seeking treatment for their anemia were 
sugar laborers, not over one-fifth tobacco workers, and the rest 
came from coffee groves. 

In the rehabilitation of this coffee industry only one plan is 
feasible: to increase the per acre production, and to do this work¬ 
ingmen capable of 100 per cent, of labor daily are needed. Until 
anemia among this class is thoroughly under control this will be 
impossible. 

The Laborer, lie is a tiller of the soil, pure and simple, li\*ing 
by sufferance in a rude hut he built, but whose ground he does 
not own. With a large family he is powerless to save any of his 
earnings, and, as Wcyl puts it, it would be a crime for him to 
attempt it. \Mien not a victim of anemia he is usually a well- 
nourished, well-built man of medium stature, reserved, suspicious of 
strangers, unschooled but astute, generous, and respectful. Again 
eliminating anemia, his diseases arc few, as are his vices. He is 
long-suffering, and, above all, hardworking, but his methods of 
labor are primitive and wasteful. He is totally dependent upon 
the outcome of the crop he labors to realize, and, not being a land- 
ot\Tier, unable to read and write, he looks to the planter he serves 
for protection and ideas. 

In the mountains he is a coffee laborer and a white man. On 
the coast he is more frequently a negro or a mulatto, not^vithstand- 
ing the tendency of late years for the white coffee laborer to work 
in the sugar fields during the inactive season in the coffee planta¬ 
tion. His food is confined practically to native vegetables and 
fruits, with rice, codfish, coffee, and condiments. His diet lacks 
animal protcids and fats, and would be considered below par in 
Europe and North America. Take away his wages and he lives 
from hand to mouth on native fruits and vegetables, for rice, 
codfish, and condiments he must buy. 

That Spain’s protection of coffee merely brought about a value 
of 87,500,000 in 1S97, when in 1911 85,500,000 was rendered by 
far less coffee land, without any protection and with the stormy 
past already recounted, must be considered notable. Something 
was certainly missing. When we consider that from 1890 to 1899 
the percentage of deatlis from “anemia” to the total death rate 
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gradually climbed from 13 to 221 per cent.; when we take into 
account the testimony of druggists and physicians practising in 
those days to the affect that they flourished, due to the generous 
sums spent to secure medicine and medical attendance by the 
laborer; when we realize that when 15 per cent, of the total death 
rate is due to anemia, the hemoglobin of the average laborer is 
not far from 50 or GO per cent.; we cannot but see that Spain’s 
best endeavor fell short from her failure to solicit medical coopera¬ 
tion. Could sugar have attained a value of $25,000,000 a year 
with a laborer wiiose hemoglobin is but CO per cent.? We believe 
not. A sugar planter fights shy of a physical wreck wiien he is 
looking for his laborers, for the Avork is hard and requires strong 
men. 

\NTien we Americans first lauded in Porto Rico our attention 
w'as attracted by the muddy yellow pallor of the average laborer 
in the country. The anemia of uncinariasis is really a rare 
cause of death in Europe and North America. Even severe 
cases are, apparently, very uncommon. What is justly feared 
is the diminution in laboring capacity. But in Porto Rico, with 
about 300 persons to the square mile, with ideal cultural condi¬ 
tions for the larvae, and with small coffee estates in w'hose shady 
groves hundreds of barefooted wwkers daily congregate, clearing 
underbrush or picking coffee and continually befouling the soil, 
each laborer receives an almost daily dose of Necator Americanus, 
a series of multiple infections that fairly break through the most 
impervious natural immunity and leave an entire class anemic, 
with a frightful death rate, impossible to comprehend outside of 
Porto Rico. When it can be said that 30 per cent, of all deaths 
occurred from anemia in 1900, and that over 00 per cent, of these 
deaths occurred in the mountains, that tw'o of every hundred died 
yearly of uncinariasis, has anyone any doubt about the physical 
condition of the other ninety-eight who lived and w^ere infected 
under the same conditions as the t\vo unfortunates who lost their 
lives? 

To be more explicit: The hemoglobin of 577 persons presenting 
themselves for treatment in the Bayamon dispensary in 1904 
averaged 43.09 per cent. This was at the beginning of our cam¬ 
paign, and is an especially valuable note, because Bayamon is 
a coast tow'n w'hcre anemia should have been least prominent, 
but w’hich nevertheless represented the laboring class of sugar, 
tobacco, and fruit estates, tlie industries of that rich municipality 
at that time. 

In the same campaign of 1904-1905, of a total of 5490 treated 
personally by myself and two associates, 22 per cent, w'ere light 
or very light cases; 19 per cent, were moderate; 41 per cent, were 
intense or very intense, and IS per cent, were unclassified. In 
the six years’ campaign, in which 287,528 persons w’ere treated. 
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3.99 per cent, were very light cases, 20.39 per cent, light, 44.90 
per cent, medium, 25.05 per cent, intense, and 4.GS per cent, very 
intense. There was 0.90 per cent, unclassified. WTicn we consider 
that we did not classify these cases by hemoglobin pcrcentoge in 
the majority of instances, there may be some objection raised to 
any attempt at classification; but when we also note that our 
dispensary physicians had become familiar with the clinical tj^Jes 
throughout their life in Porto Rico, and were keen at placing the 
cases in the class tlicy belonged, it will be seen that the error, if 
there was any, was exceedingly slight. Tiiis we know from our 
ow'n experience, where a series of several thous;inds were subjected 
to a hemoglobin examination at the beginning of the work. Our 
classification by hemoglobin percentage was us follows: 

Bertveen 60 per cent, and normal, a light or very light case. 

Between 30 and GO per cent., a medium or moderate case. 

Below 30 per cent., an intense or a very intense case. 

The clinical estimate of the grade of the disease was as follows: 

A light case: An indiNndual, previously vigorous and energetic, 
gradually finds himself losing in strength and inclination to work, 
with symptoms of dyspepsia and perhaps a faint pallor. To his 
ftiends and neighbors lie is “run down.” To unfriendly eyes he 
is “lazy and good-for-nothing.’* 

A moderate case: A modenitely anemic individual, with minus 
activity of mind and body. The patient looks and feels definitely 
sick. There is no longer mere disinclination to work, but partial 
inability. He is pale, exertion Iirings on throbbing of arteries 
and iialpitation of the heart; sudden changes of position, sudden 
dizziness. He is half narcotizerl, as it were. 

An intense case: The patient has arrived at that stage when 
a fatal termination may occur at any time. Extreme pallor, 
edematous e.xtremities, dilated heart, etc. 

On referring to the 5490 cases of 1904, where the taking of 
hemoglobin |>erceiitages on admission was often practi.sed (upon 
w’hich percentage the type of the disease was based), and compar¬ 
ing tins result with tiic estimate of the case as established clinically 
in over 280,000 cases suhser|ucntly treated, it will be seen that 
by the latter method the seriousness of each ease was rather apt 
to be underestimated than overestimated. 

In whatever light wc choose to view it, we can see liow sick a 
laboring class Porto Rico had. ily own e.xperience has led me to 
consider the hemoglobin percentage a fair estimate of laboring 
capacity between 20 and S5 per cent., altlunigli it is wonderful to 
see thc'work attempted by an anemic laborer. Below 20 per cent, 
he is usually hor 3 ^e<onthat, and above 85 per cent, speculation 
concerning his laboring capacity as nifected by the worm he harbors 
is too uncertain. This means that the average anemic working- 
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man in Porto Itieo lost at least 50 per cent, in working capacity 
from “anemia.” 

Tliis unrecognized disease from earliest colonial days has been 
responsible for the unjust charge of the full-blooded European 
that the Porto Rican laborer was lazy and indolent, and only after 
a tremendous cyclone, which threw the coffee-worker upon his 
own resources, was the mask snatched from the face of one of the 
most pitiful situations known to medical history'. When urged 
by the planter, by the insular government, by the American people, 
to arise and go to work, he laid down to die in large numbers, at 
last incapable of responding to even dire necessity. 

Anemia in Porto Rico, influenced by the special conditions 
incident to the downfall of coffee and by the thousand and one 
factors which go to weaken the resistance of a defenceless and 
poverty stricken people to a chronic exluiusting disease, deeply 
affects the laborer, the landowner, and the tcrritorj\ 

The Effect of Uncinariasis upon the Laborer. 1. To reduce his 
earning capacity': Many times he is paid for the work he accom¬ 
plishes in a day. Tliis is eminently true of coffee-picking, where 
he receives from ten to fifteen cents per alniud or conventional 
box-full. Some planters have two sets of wages: one for a healthy 
man and another much lower, for an anemic. Incidentally they 
state that they lo.se money on the anemic, even with his lower 
wage, but liave not tlie heart to discharge Iiim and so retain him 
in tlie hope that he may be cured and swell the numbers of his 
no-too-numerous workers. 

2. To sjip his sciinty wage from tlie purchase of medicines and, 
in some cjises, from doctor’s fees: The amount of patent blood 
restorers sold in Porto Rico in past years is astonishing. When 
finances here were at their lowest ebb after the cyclone this ghoulish 
industry saw its best days. Doctors could not possibly reach the 
sick rural population, even had they desired, for the municipal 
doctor has on an average 15,000 people to attend, often more. 
These were practically all indigent, and 70 per cent, were more 
or less sick. They lived not in town or hamlets, b>it in every nook 
and cranny of the municipality, nine-tenths of whose population 
was distributed throughout the runil districts, unapproachable 
by roads, and generally reached alone over breakneck trails. Over 
five ^^sits a day to such sick was imj)ossil)le, and only the few 
fortunate ones had a modest fee to tempt u physician’s call. Tlie 
rest had to depend upon the lying promises of patent medicines 
and charlatans. 

3. To clog his mentality and reduce his ,sj)irit: “Over all the 

varied symptoms witli which the unfortunate jibaro, infected by 
uncinaria, i.s plagued, hangs the pull of a drowsy intellect, of a 
mind that has received a stunning blow. . . . There is a 

hypochondriac, melancholy, hopeless expression, which in severe 
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cases <leepcns to apparent dense stupidity, witli indifrercncc to 
surroundings and lack of all ainlntion.’'- 

Such people are unable to act on their own initiative, and have 
to be driven to work and told eacli tiling separately several times 
before they understand. 

4. To prevent him from avoiding infection: The earnings of a 
family averaged in 1904 according to Weyl, the e-tpert of the 
Department of Commerce and Labor of the United States, con¬ 
siderably less than 5100 a year, and there was work available upon 
only four days in the week. Nine months in the year the majority 
had no steady work and during the other three months, or at the 
time of the coffee harvest, tlie whole family was employed and 
payment was made, in coffee plantations at least, according to 
amounts jiicked. Fifty per cent, of a normal picking was 50 per 
cent, lost directly fnnn disease. Should every cent of his earnings 
be spent for food, his ration would still be inadequate for his work¬ 
ing necessities. In this way shoes were an impossible luxury. His 
miserable ])hysical and mental condition, lack of market from 
impassable roads, lack of beasts of burden with which to work, 
made cultivation of garden patches out of tlic question. 

5. To jircvent his seeking employment elsewhere tlian in the 
coffee grove: Coffee laborers, sick with anemia, are not wanted 
on sugar plantations where there is less cliance of infection and 
better pay. Thus his inOrraity peonizes him and binds him to 
the grove. 

The Effect of Uiicinariash upon the Planter. 1. If the roaming 
coffee picker could earn but a scant 50 per cent, of what he should 
earn in health, the regularly employed, living under practically 
the same conditions, could not he expected to earn more. As a 
matter of fact, even with the ridiculous wage paid in 1904 (thirty 
cents), the planter lost money in inefficient labor. In a visit made 
by me to a coffee plantation about two years ago, so remote from 
the stations for the treatment of anemia that the laborers were 
nearly all uncured anemics, I was told by the planter that he was 
thoroughly discouraged and was about to give up: that he had 
1800 acres of the best coffee land, much of which he could not 
afford to put under cultivation, owing to the miserably insufficient 
output of the part already cultivated, and that he calculated his 
loss from sick laborers at about 50 per cent. It was then afternoon 
and the harvest time; tlie pickers were returning from the grove 
and depositing their day’s collection in the mill. I stationed my¬ 
self at the door and asked each one what his picking bad amounted 
to on that day, ha\*ing first established the normal amount which 
they should have picked per man. The average of some two 
hundred laborers was 50 per cent, short, and more, of what it should 

* Uodnarinsis io Porto Rico, Senate Documcot. No. SOS, lOll, Govemnent Priotioc Office, 
WasUinstoD. D. C. 
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have been, or two aliiiudcs a day. The amount received for a 
box full, or almud, varies with the abundance of berries, but on 
that day was twelve and a half cents an almud. 

So here were two hundred p^ple wlio had lost at least S50 from 
a curable and preventable disease in one day. To have seen those 
poor rain-bedribbled, muddy, barefooted anemics one wondered 
how tliey ever brought in the coffee they picked, and, as a matter 
of fact, some stated tliat they had to be helped in by stronger 
comradesi Of these pickers many were pointed out to me as 
regularly employed peons of the estate, and tlicse were indistin¬ 
guishable from the rest, as far as the degree of their anemia went. 

hen the incentive to make as large a picking as possible was 
only able to produce 50 jier cent, of a heidthy man's output, can 
we expect that tliese peons, working by tlie day and in the same 
physical conditions, should yield more for a wage? 

2. \\itli all the peons the planter could afford to pay, a large 
part of his estate remained uncultivated, or, if all cultivated, it 
would be so poorly worked as to yield only a fraction of its normal 
output. 

3. The ideal of the planter is to secure enougli peons to almost 
liandle the crop, leaving a minimum to be employed at harvest 
time, for such itinerant laborers have to be provided for during 
two or three months in lodging, often for a meal, etc. The larger 
the number hired at harvest time the greater tlie expense aside 
from the wage. In the presence of an anemic peon class, no planter 
can make economic calculations on his crop. 

4. There is at present a scjircity of labor in the coffee planta¬ 
tions. Many good laborers have left the plantation to seek employ¬ 
ment in the sugar and tobacco fields, where the pay is better. 
But the men who leave are the cured cases of anemia, who other¬ 
wise would not be acceptable to the sugar estates. The result is 
that the planter in the mountains has to paj'^ a higher wage than 
before, and still struggle with his anemics. This is a class that is 
rapidly disappearing, but the fact remains that it looks as though 
the coffee men would have to fight anemia to the bitter end, and 
long after the scourge will have ceased to become a serious menace 
to the success of the sugar and tobacco industries. 

The Effect of Uncinariasis vpon Insular and Municipal Govern¬ 
ment. 1. In a countrj^ where so large a percentage of the inhabitants 
live from hand to mouth, without any money saved for emergencies, 
in the presence of a disease wliich palpably affected 70 per cent, of 
the rural laborers, and caused in 1900 twelve thousand deaths, the 
resources of that country are strained to provide for tliem. About 
one-half of the insular taxes are covered into the insular treasury 
for roads, education, etc. Local roads, street construction, and 
otlier purely municipal e.xpenditures have to be provided by the 
municipality. Were this municipality to p^o^^dc for the proper 
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treatment of all its indigent sick, including expenditures for 
medicines, it would irremedtablj' go bankrupt. As a matter of 
fact the jjaltry sums appropriated for this purpose never meet 
the situation. In many municipalities the proposals to furnish 
medicines for indigents were bid upon by local pharmacists, and in a 
month or so the entire amount was spent for the fiscal year. Even 
those sums of money, not always wisely spent and not large, repre¬ 
sented, nevertheless, a great effort on the part of the poor to^m. 

2. The property values naturally depend indirectly on the out¬ 
put, and when the properties arc only partially developed the 
assessments fail to yield what they should. 

3. The laborers employed by the insular government were apt 
to be the more anemic ones, the best having l)een absorbed by the 
plantations. In fact, these verj' sick were employed on roads at 
enormous expense at the time when it was supposed that their 
condition resulted from starvation, and as a measure of relief to 
the poor. No one can ever know what percentage of these appro¬ 
priations was lost from inefficient labor. 

When all is said and done, it is plain that to permit the coffee 
industry to die out in Porto Kico is really unnecessary, and very 
harmful. It is to many minds the crop of crops for the interior of 
Porto Rico, and its loss will ultimately spell ruin to sugar and 
tobacco, for these Antillan Islands, bared of their trees, become 
subject to long droughts and torrential washouts. This has actually 
happened, apparently, on the south coast, where a $3,000,000 to 
$6,000,000 irrigation plant is seeking to save Guayama, Salinas, 
and Ponce sugar. The mountains to the north are scarred and 
bare, and, for lack of the roots of bushes and the shade of trees 
to store up and gradually deliver by hundreds of little streams an 
ample water supply to the rich const lands below, one of the richest 
sugar districts on the island is threatened. All of this aside from 
other considerations already mentioned. 

Uncinariasis affects the whole island, directly and indirectly, 
hut it is the chief bane of the coffee inilustry. To solve the coffee 
problem no plan is complete, nor would such a plan be successful, 
which takes no account of this mcdieosocial ])roblem. In Weyl’s 
report of labor conditions in Porto Rico in 1904 to the Department 
of Commerce and Labor of the United States we find the following: 

“One of the most important of all the factors infiuencing the 
condition of the laboring classes of the island is the disease of 
anemia. This disease, which mainly attacks the poor of the island, 
more, perhaps, than any single factor, impairs the industrial 
efficiency of the great mass of Porto Rican laborers. The economic 
importance of the disease cannot be overestimated . . . the 
disease is so widespread as to be considered practically universal. 
Tlie effect upon the conditions of the laboring classes of Porto 
Rico of completely obliterating the disease of anemia would be 
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almost incalculable. Many persons who arc now too sick and 
weak to work would then he enabled to do so, and the industrial 
efficiency, as it is affected by the muscular strength, the nervous 
energ\% the physical eiulurancc, and the intelligent direction of 
work of the people would be vastly increased. An energetic move¬ 
ment with a view to the obliteration of tlie disease is probably 
the greatest single step which can be taken at the present time 
toward improving the industrial efficiency of the laboring classes 
of Porto Pico.” 

From 1904 to 1910 inclusive there Imvc been treated for their 
anemia by a special service 300,000 j)ersons in round numbers. 
This number will be inucli increased by adding the fruit of unofficial 
work, as follows: 

1. Cases treated by physicians not connected with the service: 
Today there is hardly a idiysiciaii who does not treat the anemic 
jibaro with thymol. INIany times this is done without a previous 
fecal examination, in spite of our jiroiests, but inasmuch as 99 
per cent, of such cases are due to uncinariasis, great good results 
therefrom. 

2. Cases treated by religious societies and medical missions: 
Their number is large, and they contribute in a most practical 
way to the general work. 

3. Cases treated by charlatans: Uemembering what has been 
said concerning the difficulty attached to reaching a doctor from 
the remote barrios of a municipality, is it any wonder that the 
more calculating jibaros learn the simple technique of treatment 
and apply it extensively for a consideration? That this is by no 
means uncommon is seen by skilful questioning throughout these 
barrios. A vigorous war upon tlicsc interlopers has been carried 
on from the first, but it is hopeless to ex|>ect to catch them all. 

4. Cases treated by the family: The administration of thymol 
and salts for anemia is rapidly becoming a family remedy in certain 
parts, as quinine and calomel is in our South. Even some pro¬ 
prietors of estates arc gingerly taking it up. Of course, this too 
is all wrong, but what can be more natural? Theoretically it is 
hard to obtain drugs witliout a physician’s order, but in practice 
it is by no means difficult. 

0 . Cases treated by the officials of the anemia service in the 
intervals between appropriations to continue the work: On several 
occasions there was a hiatus between the ending of the fiscal year 
and the rccstnblisliment of the anciniu service. On one occasion 
the legislature was convoke<l in special session for the purpose of 
providing for the irrigation of the south coast and to reappropriate 
funds to continue tlie anemia work which it had failed to do at 
tile regular session. In these intervals onr physicians kept tlieir 
.stations open and worked without pay, although their records 
were no longer kej)t as tlicy liad been before. In addition to all 
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this there have been many thousand cases treated by the present 
sanitary service, which took over the work on July 1, 1910. 

Hook\vorm disease probably gained its foothold in Porto Rico in 
1530, nearly four hundred years ago. In 17SS Fray Inigo Abbad 
states that “ the jibaros had tlie color and aspect of convalescents. ” 
How many years this color ami aspect had been observable be 
does not say, but we can safely affirm that for two hundred years 
Porto Rican anemia had been e.'qilained by the compound theory 
of improper food, tropical climate, and malaria. 

To change the fixed belief of a people, the heritage of two hundred 
years, was no easy matter. From 1899, when this anemia was 
first identified by the writer as ankylostomiasis until 1904, when 
the real campaign against it began, was a period of bard work in 
propaganda and scientific study. 

Tlie result of the universal application of a specific remedy for 
this anemia has surpassed our most e.vtravagant hopes. Today 
a bad case of uncinariasis is rare indeed along the highways of 
Porto Rico, where before in every town the traveler halted he 
was besieged by pitiful beggars in the last stages of the disease, 
unable to work and driven by hunger to implore charity from 
passersby. Few cases of moderate severity are seen, and, indeed, 
the color and aspect of the Porto Riain people can no longer be 
described as that of convalescents. 

The mortality from anemia is but one-eighth of what it used 
to be. The total death rate has fallen from 42 per 1000 in 1899- 
1900 to about 22 per 1000 in 1912. and only in the mountains, 
in those far-away barrios unseen by traveler and even by the city- 
bred Porto Rican, does hookn’orm still stalk abroad, not indeed 
as it did before, for with the universal treatment of the disease 
came the universal education of the }>eople, and today there is 
scarcely a jibaro who does not know that no one need die of his 
old enemy, “la anemia.’* 

At the close of each year of work the Commission has made it a 
feature of the annual report to publish letters which demonstrate 
the enthusiasm and earnestness of those who worked with us to 
secure our ends. Until 1907—190S our data bad been secured from 
our physicians, who were really best fitted to judge of the results 
we were obtaining; but in the last-named year the municipal 
officials of thirty-seven towns, in each of which stations bad been 
working tliroughout the year were called upon to express their 
opinion of the necessity for continuing the work. The Mayor, 
voicing the sentiments of the council, and, in some instances, tlie 
town council by formal resolution, eloquently appealed for its 
continuance, citing the improvement in the health of the people, 
the reduction in mortality, and the sa-vdng on the municipal budget 
for medicines. iMany stated that they would gladly bear part of 
tlie e.xpcnse to keep up the work, nine passed resolutions calling 
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upon the Governor to convoke the legislature in special session 
to appropriate funds enough to proceed with the campaign, and 
practically all paid a tribute to the work that amply repaid its 
physicians for the thousands to whom they had administered. 

Thus we have the expressed approbation and support of the 
physician and of the people through their municipal officials. AYe 
have a demonstration, eloquent and persistent, of the jibaro's 
faith in this new “theory,” which brought him daily in throngs 
over many a weary trail without the slightest compunction to our 
stations. have the frank expression of the legislature, w'hich 
from year to year has liberally supplied the necessary funds for the 
maintenance of the work to a total of nearly S200,000. We have 
the earnest interest of all the governors of Porto Rico, beginning 
with Governor Hunt, in 11)04, who together with the Honorable 
Reg^s H. Post introduced the first appropriation, to the present 
executive. Governor George R. Colton, all of whom have year 
after year urged upon the legislature the absolute necessity for 
supporting this campaign. 

In short, no class nor condition of people in Porto Rico, hardly 
an individual, doubts the necessity of fighting anemia and of 
paying large sums of money to do so. 

NotttTthstanding all this, when I decided to write upon this 
subject it seemed to me that all of tliis testimony should receive 
that of the planter himself, who could perhaps say with even 
more certainty what these benefits have really amounted to. 
Accordingly, I addressed a circular letter to about 400 sugar, 
coffee, tobacco, and fruit growers representing every municipality 
in the island. Although the time is too limited since they were 
sent for me to have received answers from all, I ^ve after each of 
the following questions the composite answer made by the 224 
from whom replies have been received: 

First question: “What percentage of laborers, who could per¬ 
form a full day’s work did j'ou have on your estate in 1900?” 
Answer: 40 per cent. 

Second question: “AYhat percentage of efficiency for labor have 
your peons gained since they liave been cured of^heir anemia?” 
Answer: 61.7 per cent. 

Third question: “AATiat percentage of anemic peons exist today 
on your plantation?” Answer: 17.5 per cent. 

Fourth question: “Do you believe that by curing them your 
own profits would increase, and if so, by what per cent.? ” Answer: 
Yes, by 40 per cent. 

More than half spontaneously appended a warm and sincere 
expression for the results of the campaign; many demanding that 
it be kept up, and stating that the island legislature in all its 
history had never voted money that had been better spent. 

I believe that the sentiment of the planter is best expressed by 
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the following letter (in answer to one of my own, enclosing a copy 
of the paper I am now presenting) from the president of the 
Coffee Growers’ Association of Porto Rico: 


••PoNCE, P. It, July 15, 1912. 

“Dr. Bailey K. Ashford, San Juan. 

“Afy dear Sir: 

“In answer to your circular of last June and your communi¬ 
cation of the 12th instant, I desire to make the following observa¬ 
tions: 

“I have carefully read your interesting work on the economic 
aspects of the campaign against the anemia of this island, and I 
do not find anj-tliing to add to it, nor do I believe that I should 
have to make any correction in it. You have said everything. 
The results of this campaign should not be viewed solely in the 
light of the notable reduction in mortality shown by the statistics, 
so far as they refer to uncinariasis, but in the return to the socio¬ 
logic normal of the large masses which the disease had rendered 
useless for work, in the work these masses are now contributing 
to our overincreasing production, in the number of human beings 
saved from beggary and the life of parasites, in the corresponding 
increase in our commerce, and in the general betterment of an 
important percentage of our people. 

“The shortness of time at my disposal deprives me of the pleasure 
of making a careful investigation concerning this matter in order 
to be able to respond to your questions with exactness. I am not 
able therefore to answer these questions with mathematical pre¬ 
cision, but I can, indeed, assure you (and this everyone here in 
Porto Rico knows) that the laboring capacity of our workingmen 
has notably increased to such a point, indeed, that an infinite 
number of laborers, completely invalided by their anemia, and 
for this reason absent from their w'ork in the plantations, are today 
performing work that cannot be surpassed in any place. 

“There are two facts that speak with over\vhelming eloquence 
for the value of the anemia campaign: 

“1. That our production of sugar has been raised from 70,000 
to 300,000 tons; the production of tobacco has increased surpris¬ 
ingly; and the coffee crops, with variations due to the rainfall, 
are now almost what they used to be before the cyclone of 1899. 
Moreover, there has not been any lack of personnel to handle the 
increased production. 

“2. That in spite of the great number of laborers who descend 
to the coast, attracted by the work of the sugar and tobacco planta¬ 
tions, they are not missed in the mountain districts of the interior 
where coffee is cultivated and where the scourge of anemia was 
greatest. 
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“In short I helievc that everyone here admits, as a fact l)cyond 
discussion, tliat the campaign against anemia has powerfully influ¬ 
enced the increase in the laboring capacity of our working people, 
those who have been treated being today as stroi^g as the strongest. 
The important proposition now would be that government and 
planter should work together, each in his sphere of action, not 
only to prevent the disease from invaliding as before our countiy 
people, but to safeguard those who have been already cured against 
a reinfection, in order that the fecund work which you and your 
confreres liave done may not be rendered sterile. 

“With my best regards, I am, yours truly, 

(Signed) X. ^Iariani. ” 

(Translation from Spanish.) 

When we confront this data with our estimate in 1902, that 90 
per cent, of the rural population and some less of the towns were 
infected with Necator Americanus, and that 70 per cent, of these 
were more or less sick, it will be seen that this estimate was not 
far from the truth. 

We considered that we had to deal "^nth about 800,000 infected 
at the beginning of our campaign when the population was 950,000; 
300,000 were treated in the six years of e.xistence of the special 
anemia service, four years of which that service consisted of Porto 
Rican physicians, under the direction of Dr. Pedro Gutierrez. 
From 100,000 to 200,000 more have received treatment to date, 
which have not been included in our olfleial statistics, and 300,000 
still require it. But of tliis 300,000, fully 200,000 are really light 
cases, or simply worm-carriers, leaving only about 100,000 who 
are palpably sick. The majoritj* of these sick are in the hitherto 
inaccessible mountain barriors. 

It is a natural temi)tation to figure out the millions saved per 
year to employer and employed; the value of lives which would 
have othenvise been lost; the impetus which agricultural life has 
received by raising the hemoglobin of the laboring poor of Porto 
Rico, but I will leave that to each one who hears or reads this 
narrative to estimate for himself. 

Enough has been said to bring to the consciousness of everj- 
one that scientific medicine has made a whole people 50 per cent, 
better physically than they were before, and has played a winning 
aird in bringing about a 4(H) per cent, increase in Porto Rico’s 
commerce. 



